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(54) DRIVING MOTOR EQUIPPED WITH BLDC MOTOR, AND ACTUATOR USING SAME

(57) Provided are a driving motor including a slim
BLDC motor mounted vertically inside a housing and an
actuator using the same. Provided is an actuator includ-
ing: a housing having first and second accommodation
spaces; a driving motor having a BLDC type motor in-
stalled in the first accommodation space of the housing
and generating a rotational output from a rotor; a printed
circuit board (PCB) mounted on an upper side of the driv-
ing motor and having a motor driving circuit mounted for
generating a motor driving signal according to reception
of an external control signal; a gear train installed on an
upper portion of the PCB in a longitudinal direction to
reduce the rotational output of the driving motor to in-
crease torque; and an output shaft installed in the second
accommodating space of the housing and outputting a
torque increased rotational output transmitted through
the gear train to the outside of the housing.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an actuator,
and more particularly, to a driving motor having a slim
BLDC motor vertically mounted in a housing, and an ac-
tuator using the driving motor.

BACKGROUND ART

[0002] An electric actuator rotates or linearly moves a
passive object to be driven with a high torque rotational
force obtained by torque conversion of the rotational
force generated from a rotating power source.
[0003] In general, a conventional actuator uses a DC
motor as a rotating power source, and the rotor output
of the DC motor is torque-converted through a gear train
in which a worm gear and a plurality of spur gears which
are integrally formed in a rotor output end are gear-cou-
pled to generate a high torque rotational output from an
actuator output end.
[0004] Since the conventional electric actuator uses a
DC motor with an external casing as a rotating power
source, the magnet for position sensing of the rotor is not
embedded in the casing, but attached separately to the
outside and sensed using a Hall sensor, so the structure
of connecting the Hall sensor from the PCB with the motor
driving circuit is complicated.
[0005] If the actuator does not use a Hall sensor, only
forward and reverse rotational motions are possible.
[0006] In general, the actuator has a low height of the
housing as a whole product in use, and one of the hori-
zontal and the vertical is configured to have a long shape.
Accordingly, it is difficult to employ a structure in which
a DC motor having an outer casing is vertically mounted
on the inner bottom of the housing.
[0007] In the case of using a DC motor, the brake
torque should be increased using a worm gear because
the rotor should be held in a stationary position when
external pressure is applied on the output shaft that ro-
tates forward and reverse.
[0008] To use a worm gear and a worm wheel in a DC
motor and to deliver power to the position where the out-
put shaft is located, the connection therebetween is usu-
ally formed using a spur gear, in which case the following
problems exist.
[0009] First, since the housing height of the actuator
is low, there is a problem in that a DC motor is generally
laid and applied, and thus an assembly structure is diffi-
cult and a unit cost is increased. That is, there is a problem
in securing an assembly space due to the casing of the
DC motor and the bearing that needs to hold the worm
shaft.
[0010] Second, the structure of connecting the motor
power in a controller becomes complicated.
[0011] Third, position information of the rotor is re-
quired for accurate position control in the actuator. To

this end, since a position sensing magnet is placed at
the bottom of a warm gear of a DC motor and a position
sensing Hall sensor IC is applied, the structure of con-
necting a Hall sensor to a printed circuit board (PCB) is
complicated to use DC power and to sense the position.
[0012] Fourth, in a gear train that uses multiple spur
gears to obtain a large reduction ratio, the tolerance the
rotation power of the driving motor increases, resulting
in a large backlash and difficulty in controlling the precise
position.
[0013] Korean Patent Application Publication No.
10-2017-0050869 (Patent Document 1) discloses an
electric actuator using a direct-current (DC) motor, in-
cluding: a power input unit including the DC motor; a plan-
etary decelerator including a planetary gear for increas-
ing torque by receiving a driving force from the power
input unit and having an output shaft; an accelerator with
a detachable cover that receives driving force from the
planetary decelerator, increases the number of rotations
lowered in proportion to the increased torque, and opens
one side; a screw shaft having a screw thread to convert
the rotational motion transmitted from the accelerator into
a linear motion; and a cylinder unit having a displacement
nut screw-coupled to the screw shaft in a rotational man-
ner to move forward and backward by rotation of the
screw shaft.
[0014] As the electric actuator of Patent Document 1
uses a DC motor, precise position control is difficult, and
assembly productivity is reduced by adopting the plane-
tary decelerator for torque enhancement.
[0015] In general, when the size of the actuator is small,
the size of the driving motor is small, and thus the output
becomes small. In this case, in order to obtain a high
torque output value at the output terminal of the actuator,
the rpm of the motor should be large, and the reduction
ratio should be large using multiple spur gears, resulting
in an increase in noise.
[0016] Moreover, conventionally, when an external
force greater than or equal to a preset force is applied to
a passive object to be driven by the output shaft of the
actuator, there is no slip function and thus, there is a
problem that the internal structure is damaged due to the
return of the passive object.

DISCLOSURE

TECHNICAL PROBLEM

[0017] To solve the conventional problems, it is an ob-
jective of the present invention to provide an actuator
having a power transmission structure capable of mini-
mizing backlash by a gear train changing structure in
which a worm wheel and a worm gear are integrally
formed at intervals on a power transmission shaft to min-
imize the number of coupling gears.
[0018] It is another objective of the present invention
to provide an actuator having an output shaft of a slip
function by a damage prevention structure of an internal
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structure due to a return of a passive object (or a table),
by providing an upper/lower slip gear coupling unit on an
output shaft and generating slip in the slip gear coupling
unit when an external force more than a preset force is
applied to the passive object.
[0019] It is another objective of the present invention
to provide a slim driving motor and an actuator using the
same, in which bearings installed on a cover and a hous-
ing bottom, respectively, are assembled with a core mo-
tor-shaped BLDC motor vertically on the housing bottom,
to improve the problem of the conventional structure of
using a DC motor embedded inside a low-height housing.
[0020] It is another objective of the present invention
to provide a driving motor capable of connecting a stator
and a PCB by using an inexpensive press fit without an
inner hole instead of an expensive press fit having a re-
tractable object coupling unit (an inner hole) which is
press-fitted and coupled to the PCB, and an actuator us-
ing the same.
[0021] It is another objective of the present invention
to provide an actuator with an output worm gear of a
multiple thread screw as a gear train to prevent a reduc-
tion gear ratio from increasing while lowering the rpm of
a driving motor, which is a factor of noise increase.
[0022] It is another objective of the present invention
to provide an actuator whose size is miniaturized by op-
timally arranging a power transmission shaft inside a
housing in which a worm wheel and a worm gear consti-
tuting a small driving motor and a gear train are integrally
formed.

TECHNICAL SOLUTION

[0023] According to an aspect of the present invention,
there is provided a driving motor for an actuator including:
a housing having first and second accommodation spac-
es inside a rectangular barrel-shaped body case, and
having a rotor bearing protruding from the bottom of the
first accommodation space; a rotor having a lower end
portion of the rotor support rotatably coupled to an outer
circumference of the rotor bearing; and a stator arranged
outside the rotor with an air gap and generating a rotating
magnetic field to rotate the rotor, wherein a first worm
gear is integrally formed on an outer circumferential por-
tion of an upper end of the rotor support.
[0024] The rotor may include a rotor support having a
lower end portion formed in a cup shape so that the lower
end portion is rotatably coupled to the rotor bearing and
having a first worm gear integrally formed on the outer
periphery of the upper end thereof; a back yoke placed
on the outer periphery of the lower end of the rotor support
to form a magnetic circuit; and a plurality of magnets
placed on the outer periphery of the back yoke.
[0025] In addition, the rotor bearing may include: a
bearing housing protruding from the bottom of the hous-
ing and having a recessed groove; and a rotor shaft bear-
ing rotatably embedded in the recessed groove of the
bearing housing and reducing frictional force when the

rotor rotates while the upper end thereof comes in contact
with the lower surface of the rotor support.
[0026] Moreover, the upper portion of the rotor support
may be rotatably supported by a rotor shaft bearing in-
serted into the bottom surface of a cover.
[0027] The stator includes: a stator core including a
plurality of teeth each having a T-shaped front end portion
extending in an axial direction and a back yoke connected
to the plurality of teeth to form a magnetic circuit; upper
and lower insulators surrounding a coil winding region of
each of the plurality of teeth in upper and lower portions
thereof; and a coil wound around an outer circumferential
surface of each of the upper and lower insulators, wherein
the back yoke has a rectangular shape, and through-
holes for fixing the back yoke to the body case may be
formed at edges of the rectangular shape.
[0028] The driving motor for an actuator according to
the present invention further includes a printed circuit
board (PCB) which is arranged on the upper portion of
the driving motor and on which a motor driving circuit is
mounted, and, in order to connect a stator coil of the
driving motor to the PCB, the front end portion is press-
fitted into the PCB, and a press fit terminal without an
inner hole may be used.
[0029] In this case, a gear train may be installed on the
upper portion of the PCB to increase torque by deceler-
ating the rotational output of the driving motor, and an
output shaft having a second worm wheel may be in-
stalled on the upper portion of the second accommoda-
tion space.
[0030] In addition, the gear train has a first worm wheel
and an output worm gear formed integrally with an inter-
val on the power transmission shaft, and the first worm
wheel is gear-coupled to the first worm gear formed in-
tegrally on the upper portion of the rotor, and the output
worm gear is gear-coupled to the second worm wheel of
the output shaft to transmit the rotational power.
[0031] In addition, the driving motor for an actuator ac-
cording to the present invention may further include a
Hall sensor installed on a lower surface of the PCB cor-
responding to an upper portion of the rotor to generate
a rotor position signal when the rotor rotates.
[0032] According to another aspect of the present in-
vention, there is provided an actuator including: a hous-
ing having first and second accommodation spaces; a
driving motor having a BLDC type motor installed in the
first accommodation space of the housing and generating
a rotational output from a rotor; a printed circuit board
(PCB) mounted on an upper side of the driving motor and
having a motor driving circuit mounted for generating a
motor driving signal according to reception of an external
control signal; a gear train installed on an upper portion
of the PCB in a longitudinal direction to reduce the rota-
tional output of the driving motor to increase torque; and
an output shaft installed in the second accommodating
space of the housing and outputting a torque increased
rotational output transmitted through the gear train to the
outside of the housing.
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[0033] In addition, the actuator according to the
present invention further includes a first worm gear inte-
grally formed in an extension portion extending to the
upper portion of the rotor of the driving motor, wherein
the gear train may include: a power transmission shaft;
a first worm wheel formed on one side of the power trans-
mission shaft and gear-coupled to the first worm gear;
and a second worm gear formed on the other side of the
power transmission shaft.
[0034] In this case, the second worm gear may be
formed of a multiple thread screw.
[0035] The output shaft includes: a first shaft having a
second worm wheel installed at an upper portion thereof
to be gear-coupled to the second worm gear of the power
transmission shaft and an upper slip gear installed at a
lower end thereof; and a second shaft in which a lower
slip gear engaged with the upper slip gear is installed at
an upper end thereof is installed and the lower end portion
is extended to the outside of the housing, wherein the
upper slip gear and the lower slip gear have an upper
portion and a lower portion engaged with each other in
a triangular saw tooth shape, and thus slip may occur
when external pressure is applied in a single direction.
[0036] In addition, a coil spring or a plate spring may
be coupled to the lower side of the lower slip gear so that
slip occurs only when a certain force or more is applied
to the slip gear.
[0037] The upper portion of the first shaft may be ro-
tatably supported by an output shaft bearing installed in
the cover, the second shaft may be rotatably supported
by a pair of bearings installed in the bearing housing in-
stalled on the bottom of the body case, and the second
shaft may be extended to the outside of the body case.
[0038] The driving motor includes: a rotor bearing pro-
truding from a bottom of the housing; a rotor having a
lower end of the rotor support rotatably coupled to an
outer circumference of the rotor bearing; and a stator
arranged outside the rotor with an air gap and generating
a rotating magnetic field to rotate the rotor, and a first
worm gear may be integrally formed on an outer circum-
ferential portion of an upper end of the rotor support.
[0039] The actuator according to the present invention
may further include first and second guide protrusions
protruding from the bottom surface of the cover at inter-
vals to prevent the power transmission shaft from being
bent or separated when external pressure equal to or
greater than a preset magnitude is applied to the worm
gear of the power transmission shaft.
[0040] In addition, the actuator according to the
present invention may further include an output coupling
portion coupled to a second shaft extending to the outside
of the body case by using a key.

ADVANTAGEOUS EFFECTS

[0041] As described above, in this invention, backlash
may be minimized by using a gear train change structure
that minimizes the number of coupled gears using a pow-

er transmission shaft integrated with a worm wheel and
worm gear with an interval, and overall size may be re-
duced and space may be secured when compared to a
gear train that combines multiple spur gears, increasing
design freedom and reducing cost.
[0042] In addition, the present invention includes an
output shaft of a slip function by a damage prevention
structure of an internal structure due to a return of a pas-
sive object, by providing an upper/lower slip gear cou-
pling unit on an output shaft and generating slip in the
slip gear coupling unit when an external force more than
a preset force is applied to the passive object.
[0043] Further, in the present invention, a BLDC motor
with a vertical assembly structure is provided with a struc-
ture of assembling bearings installed on a cover and a
housing bottom, respectively, with a core motor-shaped
BLDC motor, to improve the problem of the conventional
structure of using a DC motor embedded inside a low-
height housing.
[0044] In addition, according to the present invention,
since a printed circuit board (PCB) having a motor driving
circuit embedded in an upper portion of a driving motor
is installed, a Hall sensor for detecting a rotor position
signal may be directly mounted on a lower surface of the
PCB, thereby easily adopting a BLDC motor as the driv-
ing motor.
[0045] The present invention provides a small driving
motor capable of connecting a stator and a PCB by using
an inexpensive press fit without an inner hole instead of
an expensive press fit having a retractable object cou-
pling unit (an inner hole) which is press-fitted and coupled
to the PCB, and an actuator using the same.
[0046] The present invention is provided with an output
worm gear of a multiple thread screw as a gear train to
prevent a reduction gear ratio from increasing while low-
ering the rpm of a driving motor, which is a factor of noise
increase.
[0047] The present invention provides an actuator
whose size is miniaturized by optimally arranging a power
transmission shaft inside a housing in which a worm
wheel and a worm gear constituting a small driving motor
and a gear train are integrally formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048]

FIGS. 1A to 1D are a perspective view, a plan view,
and an A-A-line cross-sectional view and a B-B-line
cross-sectional view of an actuator using a BLDC
type driving motor according to an embodiment of
the present invention, respectively.
FIG. 2 is a complete exploded perspective view of
the actuator shown in FIG. 1.
FIGS. 3A and 3B are respectively an exploded per-
spective view of a cover of the actuator shown in
FIG. 1 and an exploded perspective view of each
module.
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FIGS. 4A to 4C are diagrams illustrating a structure
in which power is transmitted from a driving motor
to an output end by using a power transmission shaft
in the actuator illustrated in FIG. 1.
FIG. 5 is a flowchart illustrating an assembly order
of an actuator according to the present invention.
FIG. 6 is a perspective view illustrating upper/lower
slip gear coupling portions applied to an output shaft
of an actuator according to the present invention.
FIG. 7 is a front view illustrating a worm gear rotor
applied to a BLDC type driving motor according to
an embodiment of the present invention.
FIGS. 8A to 8C are perspective views illustrating a
cover and a housing of the actuator shown in FIG.
1, and a cover to which a power transmission shaft
is coupled, respectively.
FIG. 9A is a partially enlarged perspective view of a
stator to which a conventional press fit terminal is
applied.
FIGS. 9B to 9D are views illustrating a connection
structure between a BLDC type driving motor and a
PCB having mounted thereon a motor driving circuit
according to an embodiment of the present inven-
tion, and a perspective view of a stator to which a
press fit terminal is applied, a perspective view of a
press fit terminal, and a structure in which the press
fit terminal is coupled to a bobbin, respectively.

BEST MODE FOR CARRYING OUT THE INVENTION

[0049] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the ac-
companying drawings.
[0050] The sizes and shapes of the components shown
in the drawings may be exaggerated for clarity and con-
venience. In addition, terms defined in consideration of
the configuration and operation of the present invention
may vary depending on the intention or custom of the
user, the operator, and the like. Definitions of these terms
should be based on the content of this specification.
[0051] An actuator according to an embodiment of the
present invention is used for forward and backward
movement or rotation of a passive object, and the follow-
ing description describes an actuator for driving the pas-
sive object using a BLDC type driving motor as a power
source.
[0052] Referring to FIGS. 1 to 9B, an actuator 100 ac-
cording to an embodiment of the present invention in-
cludes: a housing 10 having first and second accommo-
dation spaces 15a and 15b therein; a driving motor 50
which is installed in the first accommodating space 15a
of the housing 10, is formed in the form of a BLDC type
core motor, and generates a rotational output from a rotor
30; a printed circuit board (PCB) 51 which is installed on
the upper side of the driving motor 50 and on which a
motor driving circuit for generating a motor driving signal
according to the reception of an external control signal
is mounted; a gear train 70 which decelerates the rota-

tional output of the driving motor 50, transmits the re-
duced rotational output to an output shaft 80, and reduces
the rotational speed to increase torque; and the output
shaft 80 which is installed in the second accommodation
space 15b of the housing 10 and outputs the torque-in-
creased rotational output transmitted through the gear
train 70 to the outside of the housing 10.
[0053] The housing 10 includes a rectangular cylindri-
cal body case 12 having an upper portion opened and
first and second accommodation spaces 15a and 15b
therein, and a cover 11 covering an upper portion of the
body case 12.
[0054] The driving motor 50 formed in the form of a
BLDC type core motor and generating rotational output
from the rotor 30 is installed vertically in the first accom-
modation space 15a of the body case 12, and the output
shaft 80 for outputting torque-increased rotational output
to the outside of the housing 10 is installed in the second
accommodation space 15b.
[0055] In addition, four first protrusions 12a used for
fixing the cover 11 to the body case 12 by using fixing
screws protrude from four corners inside the body case
12, and four second protrusions 12b protruding to support
the PCB 51 with a space from the bottom of the housing
protrude from four corners of the first accommodation
space 15a, and thus, four third protrusions 12c required
to fix the stator core 41 of the stator 40 protrude inside
the four second protrusions 12b.
[0056] Furthermore, a bearing housing 14 protrudes in
the first accommodation space 15a of the body case 12
to rotatably support the lower portion of a rotor support
33 while holding the lower portion of the rotor support 33
when the rotor 30 of the driving motor 50 rotates, and a
bearing housing 60 for accommodating/supporting a pair
of bearings 61 and 62 for rotatably supporting a second
shaft 83b when the second shaft 83b of the output shaft
80 is extended to the outside of the body case 12 is in-
tegrally formed in the second accommodation space 15b.
[0057] A pair of bearing housings 75a and 75b for ac-
commodating/supporting first and second power trans-
mission shaft bearings 74a and 74b for rotatably support-
ing both ends of a power transmission shaft 71 of a gear
train 70, which will be described later, protrude to be in-
tegrally formed in the first and second accommodation
spaces 15a and 15b of the body case 12.
[0058] Support brackets 13a-13d required to fix the ac-
tuator 100 to the main body with fixing screws or the like
protrude in four corners of the body case 12, and one
through hole is formed in each of the support brackets
13a-13d.
[0059] A rotor shaft bearing 64 rotatably supporting the
upper portion of the rotor support 33 is inserted into the
bottom of the cover 11, and an output shaft bearing 63
rotatably supporting the upper portion of the first shaft
83a of the output shaft 80 is inserted into the bottom of
the cover 11. Accordingly, circular protrusions 11a and
11b protrude from the upper surface of the cover 11 to
secure a space into which the rotor shaft bearing 64 and
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the output shaft bearing 63 are inserted.
[0060] In addition, as shown in FIGS. 8A to 8C, first
and second guide protrusions 11c and 11d protrude at
intervals on the bottom of the cover 11 to guide two points
of the power transmission shaft 71 to prevent bending or
detachment of the power transmission shaft 71 when a
very strong external pressure is applied to the worm gear
73 of the power transmission shaft 71.
[0061] The first and second guide protrusions 11c and
11d are provided with a pair of protrusions on the left and
right sides to prevent the power transmission shaft 71
from being bent or separated, respectively, and the first
guide protrusion 11c is formed between a first power
transmission shaft bearing 74a and a first worm wheel
72 of the power transmission shaft 71, and the second
guide protrusion 11d is formed between the first worm
wheel 72 of the power transmission shaft 71 and the out-
put worm gear 73.
[0062] The driving motor 100 is formed in the form of
the BLDC type core motor, and includes a rotor 30 with
a lower end rotatably coupled to the outer periphery of
the bearing housing 14 protruding from the bottom of the
body case 12 and a stator 40 arranged at the outer side
of the rotor 30 and arranged on the upper surface of the
body case 12 to rotate the rotor 30 by generating a ro-
tating magnetic field, and a first worm gear 35 is integrally
formed on an outer circumferential portion of the exten-
sion portion of the rotor support 33 extending to the upper
portion of the rotor 30.
[0063] Accordingly, the driving motor 100 is installed
vertically in the form of a core motor from the bottom of
the body case 12.
[0064] A magnet 31 arranged on the outer circumfer-
ence of the back yoke 32 located inside the rotor 30 may
be formed of a plurality split magnet pieces of N-poles
and S-poles, or, preferably, magnets in which the N-poles
and the S-poles are split and magnetized into multi-poles
may be used in a ring-shaped magnet, and the back yoke
32 is installed on the rear surface of the magnet 31 to
form a magnetic circuit.
[0065] The rotor support 33 of the rotor 30 is formed
in a cup shape such that a lower end portion thereof is
rotatably coupled to the bearing housing 14. In this case,
the bearing housing 14 has a groove inside, and the
groove is made of plastic, and a rotor shaft bearing 36 is
inserted to reduce frictional force when the rotor rotates
while the upper end thereof come in contact with the bot-
tom surface of the rotor support 33.
[0066] As shown in FIG. 7, the rotor 30 may have a
structure in which the back yoke 32 and the magnet 31
are arranged on a lower side of the rotor support 33 and
the first worm gear 35 is integrally formed on an upper
side thereof.
[0067] In addition, a ball 35a is inserted between the
upper portion of the hollow rotor support 33 and the rotor
shaft bearing 64 inserted into the bottom of the cover 11
to reduce the frictional force when the rotor 30 rotates.
[0068] The stator 40 includes: a stator core 45 includ-

ing a plurality of teeth 42 each having a T-shaped front
end portion extending in an axial direction and a back
yoke 41 connected to the plurality of teeth 42 to form a
magnetic circuit; upper and lower insulators 44a and 44b
surrounding an outer circumferential surface around
which a coil 43 of each of the plurality of teeth 42 is wound,
that is, a coil winding region, in upper and lower portions
thereof; and the coil 43 wound around an outer circum-
ferential surface of each of the upper and lower insulators
44a and 44b.
[0069] In this case, as shown in FIG. 8B, a bobbin 44
(see FIG. 9B) made of an insulating material integrally
formed with the teeth 42 may be formed instead of the
upper and lower insulators 44a and 44b. The bobbin 44
may be integrally formed with a stator support surround-
ing the back yoke 42 together with the plurality of teeth 42.
[0070] A printed circuit board (PCB) 51 having a motor
driving circuit mounted for generating a motor driving sig-
nal according to reception of an external control signal
is mounted on an upper side of the driving motor 50.
[0071] The rotational output of the driving motor 50 is
obtained from the first worm gear 35 integrally formed on
the upper side of the rotor 30, and the first worm gear 35
extends upward through the through hole of the PCB 51.
[0072] As shown in FIGS. 4A to 4C, a gear train 70 is
arranged in the longitudinal direction to reduce the rota-
tional power of the driving motor (50) to transmit the ro-
tational power to an output shaft 80 and to increase the
torque by reducing the rotational speed, and in the sec-
ond accommodation space 15b of the housing 10, the
output shaft 80 is installed to output the torque-increased
rotational output transmitted through the gear train 70 to
the outside of the bottom of the housing 10, that is, the
body case 12.
[0073] The gear train 70 has a structure in which a
worm wheel 72 and an output worm gear 73 are integrally
formed with each other at an interval on a power trans-
mission shaft 71. In this case, the first worm wheel 72 is
gear-coupled to the first worm gear 35 integrally formed
with the rotor 30, and the output worm gear 73 is gear-
coupled to a second worm wheel 82 of the output shaft
80 to transmit rotational power to the output shaft 80.
[0074] In addition, both ends of the power transmission
shaft 71 are rotatably supported by first and second pow-
er transmission shaft bearings 74a and 74b installed in
a pair of bearing housings 75a and 75b formed at both
ends of the body case 12, respectively.
[0075] The gear train 70 of the inventive concept
adopts a structure in which the worm wheel 72 and the
output worm gear 73 are integrally formed at a distance
on one power transmission shaft 71, thereby minimizing
backlash by a gear train change structure that minimizes
the number of coupled gears.
[0076] In addition, in some embodiments of the inven-
tive concept, the output worm gear 73 provided in the
gear train 70 may have a multiple thread screw structure
to prevent the reduction gear ratio from increasing while
lowering the rpm of the driving motor 50 which is a factor
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of increasing noise.
[0077] Furthermore, in some embodiments of the in-
ventive concept, a small-sized driving motor 70 arranged
vertically inside the housing is built in, and the power
transmission shaft 71 formed by integrating the first worm
wheel 72 and the output worm gear 73 constituting the
gear train 70 is optimally placed inside the housing 10 to
reduce the size.
[0078] Among automobile parts, there is a demand for
a slip function that is driven by an actuator, to protrude
in a single direction, and then to be squashed in one
direction due to an accident or a possible impact.
[0079] FIG. 6 is a perspective view illustrating up-
per/lower slip gear coupling portions applied to an output
shaft of an actuator shown in FIG. 1.
[0080] Referring to FIG. 6, the actuator 100 according
to the inventive concept includes a first shaft 83a and a
second shaft 83b to which the output shaft 80 is gear-
coupled to have a slip function on the output shaft 80. A
second worm wheel 82 is formed on an upper portion of
the first shaft 83a, an upper slip gear 81a is installed at
a lower end portion thereof, and a lower slip gear 81b
gear-coupled to the upper slip gear 81a is installed at an
upper end portion of the second shaft 83b, and a lower
end portion thereof extends to the outside of the body
case 12.
[0081] The upper slip gear 81a and the lower slip gear
81b have an upper portion and a lower portion engaged
with each other in a triangular saw tooth shape, to thus
move when external pressure is applied in a single di-
rection.
[0082] In addition, a coil spring or a plate spring 84 may
be coupled to the lower side of the lower slip gear 81b
so that slip occurs only when a certain force or more is
applied to the slip gears 81a and 81b.
[0083] The upper portion of the first shaft 83a is rotat-
ably supported by an output shaft bearing 63 installed in
the cover 11, the second shaft 83b is rotatably supported
by a pair of bearings 61 and 62 installed in the bearing
housing 60, and the second shaft 83b of the output shaft
80 extends to the outside of the body case 12.
[0084] A key groove 83c is formed on the second shaft
83b extending to the outside of the body case 12, and
the output coupling portion 20 used for coupling with a
passive object may be coupled using a key 21 partially
inserted into the key groove 83c.
[0085] As described above, in some embodiments of
the inventive concept, since the output shaft 80 is pro-
vided with the slip gear coupling portion, and thus, when
an external force greater than or equal to a predetermined
force is applied to the passive object to which the output
shaft 80 is connected, slip is generated between the slip
gear coupling portions of the upper slip gear 81a and the
lower slip gear 81b, thereby suppressing return of the
passive object. As a result, when the actuator 100 of the
inventive concept is used, it is possible to prevent dam-
age to the internal structure due to the return of the pas-
sive object.

[0086] Hereinafter, an assembly method of the actu-
ator 100 according to an embodiment of the inventive
concept will be described with reference to FIGS. 5 and
8A to 8C.
[0087] First, the rotor shaft bearing 36 and output shaft
bearings 61 and 62 are inserted into the bottom surface
of the body case 12 forming the housing 10, and then
the stator 40 and the rotor 30 are assembled in the first
accommodation space 15a to prepare the driving motor
50 (S11).
[0088] Thereafter, the PCB 51 is installed on the upper
portion of the driving motor 50 and is fixed (S12).
[0089] Subsequently, the worm wheel 72 of the gear
train 70 is gear-coupled to the first worm gear 35 integrally
formed with the rotor 30 on the upper portion of the PCB
51 (S13).
[0090] Subsequently, while assembling the output
shaft 80 on the output shaft bearings 61 and 62 formed
on the bottom of the body case 12, the worm wheel 82
of the output shaft 80 is gear-coupled to the output worm
gear 73 of the gear train 70 (S14).
[0091] In this case, the assembly operation S13 of the
gear train 70 and the assembly operation S14 of the out-
put shaft 80 may be performed in a different order.
[0092] Thereafter, the cover 11 on which the output
shaft bearing 63 is embedded is assembled to the upper
portion of the body case 12 (S15).
[0093] In addition, as shown in FIGS. 8A and 8B, to
improve the problem of the conventional structure of us-
ing a DC motor embedded inside a low-height housing,
the driving motor 50 of the inventive concept is imple-
mented into a BLDC driving motor 50 having a vertical
assembly structure by installing bearings on the cover
11 of the housing 10 and the bottom of the body case
12, respectively, and assembling a BLDC motor in the
form of a core motor.
[0094] As described above, in some embodiments of
the inventive concept, the bearing insertion space for the
driving motor 50 is provided at the cover 11 and the bot-
tom of the body case 12, and bearings may be assembled
inside the housing 10 without using a separate casing by
using a structure that rotatably supports the top and bot-
tom of the rotor 30, resulting in a simple assembly proc-
ess and a low-cost production.
[0095] In addition, since there is no separate outer
case in the driving motor 50, it is possible to increase the
motor size, thereby increasing the output torque of the
motor. Moreover, according to some embodiments of the
inventive concept, the Hall sensor IC is easily installed
on the lower surface of the PCB 51 to easily and accu-
rately detect the rotor position signal by sensing the mag-
netic pole of the magnet 31 when the rotor 30 which is
located at the lower side is rotated, thereby precisely con-
trolling the rotor 30, and it is possible to operate without
using a separate position sensing magnet required for a
conventional DC motor.
[0096] As illustrated in FIGS. 8A to 8C, the actuator
according to the embodiments of the inventive concept
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has bearing housings 75a and 75b integrally formed on
the upper sides of both ends of the body case 12 to ac-
commodate and support a pair of bearings 74a and 74b
which accommodate and rotatably support both ends of
the power transmission shaft 71, respectively, and first
and second guide protrusions 11c and 11d are installed
at intervals in the cover 11 to prevent bending of the pow-
er transmission shaft by preventing separation of the
power transmission shaft while accommodating both
sides of the power transmission shaft 71.
[0097] Accordingly, a very strong external pressure is
applied to the cover 11 to prevent the power transmission
shaft 71 from being bent or separated, and thus the nor-
mal operation cannot but be performed.
[0098] A typical motor used in the actuator has the dif-
ficulty in adopting the BLDC motor. However, in the em-
bodiments of the present invention, a printed circuit board
(PCB) 51 on which a motor driving circuit generating a
motor driving signal is mounted on the upper side of a
driving motor 50 according to the reception of an external
control signal so that the motor torque may be increased
and the position may be sensed in the vertical direction,
and a Hall sensor IC (not shown) may be easily installed
in the PCB 51 so that the rotor 30 may be precisely con-
trolled.
[0099] The driving motor 50 employed in the actuator
100 of the present invention includes a stator 40 and a
rotor 30 arranged on the bottom surface of the housing
10, and employs an inner rotor type BLDC motor.
[0100] FIG. 9A is a partially enlarged perspective view
of a stator to which a conventional press fit terminal is
applied, and FIGS. 9B to 9D are views illustrating a con-
nection structure between a BLDC type driving motor and
a PCB having mounted thereon a motor driving circuit
according to an embodiment of the present invention,
and a perspective view of a stator to which a press fit
terminal is applied, a perspective view of a press fit ter-
minal, and a structure in which the press fit terminal is
coupled to a bobbin, respectively.
[0101] In general, in order to interconnect a stator coil
of a driving motor and a printed circuit board (PCB) on
which a motor driving circuit is mounted, when connect-
ing the coil with the PCB by using terminals, soldering is
performed to promote an electrical connection.
[0102] As a method of connecting without any solder-
ing, conventionally, the coil is press-fitted into the PCB
without soldering using the press fit terminal 46 illustrated
in FIG. 9A. The terminal 46 press-fitted into the PCB is
a pin which is inserted while reducing the inner side due
to the thin body thickness of the contractible coupling
portion located at the lower end thereof, and is used for
interconnection without soldering, while, when the termi-
nal is fully inserted into the PCB, the upper end thereof
is unfolded again by tension.
[0103] A general press fit terminal product has an inner
hole and is press-fitted into a PCB hole by tension. How-
ever, the conventional press fit terminal with an inner hole
has a disadvantage in which a mold structure is compli-

cated and a unit price of the product is high.
[0104] In order to solve the above-described problem
in the present invention, as shown in FIGS. 9B to 9D, a
press fit terminal having no inner hole is used.
[0105] As illustrated in FIGS. 9C and 9D, the press fit
terminal 47 of this invention has a coil connection portion
47c connected to the stator coil 43 at the top, and has a
structure in which a protrusion step 47b serving as a
height stopper by being caught by a stopper accommo-
dation hole provided in the bobbin 44 when the press fit
terminal 47 is press-fitted into the bobbin 44 is formed at
a lower side of the coil connection portion 47c, and a
hook 47d is formed at a lower portion of the body 47a to
prevent the press fit terminal 47 from being separated
when the press fit terminal 47 is press-fitted into the bob-
bin 44.
[0106] The press-fit terminal 47 is designed to perform
the same function by removing an inner hole in which
shrinkage occurs when being press-fitted into a PCB and
spreading an inner hole place so that the thickness of
the inner hole place has a thickness of 1/2 or 1/3 of a
product thickness.
[0107] As described above, the actuator 100 using the
small-sized driving motor of the present invention con-
nects the stator 40 with the PCB 51 by using the low-cost
press fit terminal 47 without an inner hole to interconnect
the stator coil 43 and the PCB 51 of the driving motor 50.
[0108] In the actuator 100 according to this invention,
when the coil 43 of the stator 40 is wound around the
plurality of teeth 41, in the driving motor 50, the coil 43
may be wound in a U, V, and W three-phase structure,
and the other end of the U, V, and W three-phase coil 43
may be connected in a star-connection manner. Moreo-
ver, the driving motor 50 may be driven by a 6-step full-
wave driving method using an inverter after receiving a
rotor position signal from two or three Hall sensors, for
example, in a motor driving circuit.
[0109] Hereinafter, an operation of the actuator 100
according to the present invention will be described with
reference to FIGS. 1 to 9D.
[0110] In the actuator 100 of this invention, first, when
the BLDC driving motor 50 installed on the bottom of the
housing 10 is driven, the rotor 30 rotates and the first
worm gear 35 integrally formed on the upper side of the
rotor 30 rotates in the same direction.
[0111] When the first worm gear 35 rotates, the worm
wheel 72 of the gear train 70 gear-coupled to the first
worm gear 35 rotates and the power transmission shaft
71 also rotates.
[0112] As a result, the output worm gear 73 formed on
the other side of the power transmission shaft 71 rotates
the output worm wheel 82 of the gear-coupled output
shaft 80.
[0113] Accordingly, when the output shaft 80 rotates
according to the rotation of the output worm wheel 82,
the output coupling portion 20 coupled to the second shaft
83b of the output shaft 80 extending outside the body
case 12 also rotates to rotate the passive object.
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[0114] In the present invention, for example, when the
BLDC driving motor 50 is rotated at about 800 rpm, the
BLDC driving motor 50 is decelerated to approximately
400:1 through the gear train 70, and the output shaft 80
is reduced in rotation speed to about 2 rpm, resulting in
an increase in a large torque.
[0115] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, by way of illustration and example
only, it is clearly understood that the present invention is
not to be construed as limiting the present invention, and
various changes and modifications may be made by
those skilled in the art within the protective scope of the
invention without departing off the spirit of the present
invention.

INDUSTRIAL APPLICABILITY

[0116] The present invention can be applied to an ac-
tuator having a power transmission structure capable of
minimizing backlash by a gear train change structure in
which a worm wheel and a worm gear are integrally
formed at intervals on a power transmission shaft to min-
imize the number of coupling gears.

Claims

1. A driving motor for an actuator comprising:

a housing having first and second accommoda-
tion spaces inside a rectangular barrel-shaped
body case, and having a rotor bearing protruding
from the bottom of the first accommodation
space;
a rotor having a lower end portion of the rotor
support rotatably coupled to an outer circumfer-
ence of the rotor bearing; and
a stator arranged outside the rotor with an air
gap and generating a rotating magnetic field to
rotate the rotor, wherein
a first worm gear is integrally formed on an outer
circumferential portion of an upper end of the
rotor support.

2. The driving motor for an actuator of claim 1, wherein
the rotor comprises:

a rotor support having a lower end portion
formed in a cup shape so that the lower end
portion is rotatably coupled to the rotor bearing
and having a first worm gear integrally formed
on the outer periphery of the upper end thereof;
a back yoke placed on the outer periphery of the
lower end of the rotor support to form a magnetic
circuit; and
a plurality of magnets placed on the outer pe-
riphery of the back yoke.

3. The driving motor for an actuator of claim 2, wherein
the rotor bearing comprises:

a bearing housing protruding from the bottom of
the housing and having a recessed groove; and
a rotor shaft bearing rotatably embedded in the
recessed groove of the bearing housing and re-
ducing frictional force when the rotor rotates
while the upper end thereof comes in contact
with the lower surface of the rotor support.

4. The driving motor for an actuator of claim 2, wherein
the upper portion of the rotor support is rotatably sup-
ported by a rotor shaft bearing inserted into the bot-
tom surface of a cover.

5. The driving motor for an actuator of claim 1, wherein
the stator comprises

a stator core including a plurality of teeth each
having a T-shaped front end portion extending
in an axial direction and a back yoke connected
to the plurality of teeth to form a magnetic circuit;
upper and lower insulators surrounding a coil
winding region of each of the plurality of teeth in
upper and lower portions thereof; and
a coil wound around an outer circumferential
surface of each of the upper and lower insula-
tors, wherein
the back yoke has a rectangular shape, and
through-holes for fixing the back yoke to the
body case may be formed at edges of the rec-
tangular shape.

6. The driving motor for an actuator of claim 1, further
comprising

a printed circuit board (PCB) which is arranged
on the upper portion of the driving motor and on
which a motor driving circuit is mounted, and,
in order to connect a stator coil of the driving
motor to the PCB, the front end portion is press-
fitted into the PCB, and a press fit terminal with-
out an inner hole may be used.

7. The driving motor for an actuator of claim 6, wherein

a gear train is installed on an upper portion of
the PCB to reduce the rotational output of the
driving motor to increase torque, and
an output shaft having a second worm wheel is
installed in an upper portion of the second ac-
commodation space.

8. The driving motor for an actuator of claim 6, further
comprising a Hall sensor installed on a lower surface
of the PCB corresponding to an upper portion of the
rotor to generate a rotor position signal when the
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rotor rotates.

9. An actuator comprising:

a housing having first and second accommoda-
tion spaces;
a driving motor having a BLDC type motor in-
stalled in the first accommodation space of the
housing and generating a rotational output from
a rotor;
a printed circuit board (PCB) mounted on an up-
per side of the driving motor and having a motor
driving circuit mounted for generating a motor
driving signal according to reception of an ex-
ternal control signal;
a gear train installed on an upper portion of the
PCB in a longitudinal direction to reduce the ro-
tational output of the driving motor to increase
torque; and
an output shaft installed in the second accom-
modating space of the housing and outputting a
torque increased rotational output transmitted
through the gear train to the outside of the hous-
ing.

10. The actuator of claim 9, further comprising a first
worm gear integrally formed in an extension portion
extending to the upper portion of the rotor of the driv-
ing motor, wherein the gear train comprises:

a power transmission shaft;
a first worm wheel formed on one side of the
power transmission shaft and gear-coupled to
the first worm gear; and
a second worm gear formed on the other side
of the power transmission shaft.

11. The actuator of claim 10, wherein the second worm
gear is made of a multiple thread screw.

12. The actuator of claim 9, wherein the output shaft
comprises:

a first shaft having a second worm wheel in-
stalled at an upper portion thereof to be gear-
coupled to the second worm gear of the power
transmission shaft and an upper slip gear in-
stalled at a lower end thereof; and
a second shaft in which a lower slip gear en-
gaged with the upper slip gear is installed at an
upper end thereof is installed and the lower end
portion is extended to the outside of the housing,
wherein
the upper slip gear and the lower slip gear have
an upper portion and a lower portion engaged
with each other in a triangular saw tooth shape,
to thus cause slip when external pressure is ap-
plied in a single direction.

13. The actuator of claim 12, wherein a coil spring or a
plate spring is coupled to the lower side of the lower
slip gear so that slip occurs only when a certain force
or more is applied to the slip gear.

14. The actuator of claim 12, wherein

the upper portion of the first shaft is rotatably
supported by an output shaft bearing installed
in the cover,
the second shaft is rotatably supported by a pair
of bearings installed in the bearing housing in-
stalled on the bottom of the body case, and
the second shaft is extended to the outside of
the body case.

15. The actuator of claim 9, wherein the driving motor
comprises:

a rotor bearing protruding from a bottom of the
housing;
a rotor having a lower end portion of the rotor
support rotatably coupled to an outer circumfer-
ence of the rotor bearing; and
a stator arranged outside the rotor with an air
gap and generating a rotating magnetic field to
rotate the rotor, wherein
a first worm gear is integrally formed on an outer
circumferential portion of an upper end of the
rotor support.

16. The actuator of claim 9, further comprising first and
second guide protrusions protruding from the bottom
surface of the cover at intervals to prevent the power
transmission shaft from being bent or separated
when external pressure equal to or greater than a
preset magnitude is applied to the worm gear of the
power transmission shaft.

17. The actuator of claim 12, further comprising an out-
put coupling portion coupled to a second shaft ex-
tending to the outside of the body case by using a
key.
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